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MEMBER OF ENGINEERING COLLEGE MAGAZINES ASSOCIATED
Rose Polytechnic Institute will admit a Freshman
Class at the beginning of the winter term in January.
The Registrar will be glad to correspond with seniors
who will complete their high school credits at mid-
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Christened ... with FLAME!
FLAME . . . as. well as champagne christens ships. The last
act that freefi a ship from the ways is the cutting of steel
bonds by oxy-acetylene flame. This swift cutting of steel typ-
ifies the way the oxy-acetylene flame is speeding the fabrica-
tion of ships, aircraft, locomotives, guns, shells, tanks, and
hundreds of other vital articles made of metal.
All over America, this flame tuts time and gives to mass-
production industries a means of manufacturing faster, better,
and at lower cost. Since the white-hot oxy-acetylene flame
cuts through metal as easily as a saw through wood, it makes
steelworking as simple as carpentry ! From the time steel is
made . . . until it is finally cut up for scrap and sent back to
the steel mills for a new lease on life ... oxy-acetylene flames





United State. Vanadium Corporation
LIQUID OXYGEN! The de-
mand for oxygen today is
great. Driox liquid oxygen
has made it possible for mass-
production industries to be
supplied in bulk. Liquid oxy-
gen—occupying only 1/862 of
the volutne of gaseous oxygen
—is shipped in tank cars and
tank trucks and converted to
gaseous oxygen as needed.
SPEEDING QUALITY STEELS!
Production line efficiency in
removing surface blemishes
from new steel became pos-
sible with the Lin-de-Surfacer
scarfing machine. Huge mech-
anized batteries of oxy-acety-
lene flames "skin" hot steel
.. • quickly and economically
resulting in higher yields
of quality steel.
The oxy-acetylene flame is not new. Oxygen, acetylene, and
many machines and techniques for treating, cutting, and fab-
ricating metals have been made available to industry for
years by THE LINDE AIR PRODUCTS COMPANY, a Unit of
UCC. The present wide application of Linde's peacetime re-
search and development ... coupled with the great expansion
of Linde's oxygen-producing and engineering facilities before
the emergency arose . . . are contributing vitally to this coun-
try's mass output of the things it needs. These products and
processes—plus new ones that are stemming from today's
continuing research — are important among the mass-produc-
tion tools that can be used in the future to bring you better
cars, trucks, tractors, washing machines, refrigerators, and
many other things for better living at lower cost.
KNIVES THAT NEVER DULLI
Oxy-acetylene flames held in
mechanical arms trim and
bevel steel plates for welding
in a fraction of the time re-
quired by methods formerly
used ... cut in straight lines,
circles, or in irregular patterns.
The flames are also used to
harden and soften metals and




plates as much as 20 times
faster than any similarly ap-
plicable method ... and does it
without noise, fuss, or sparks.
This process complements the
hand and mechanized meth-
ods of welding with the oxy-
acetylene flame.
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The Outlook of a B. S. Grad
The graduating seniors unanimously agree that during their years at Rose,
one of the greatest chapters in their books of life has been written. Probably
the most significant transformation evident is that of the change from adoles-
cence to manhood. This change has been accomplished directly by training
us to use sound judgment, to absorb new knowledge, to accept responsibility,
and to live among others and make friends in both the academic and social
environments.
As we look to the future, we realize that our foundation is sound but small
compared to the mountains of knowledge which are available for further build-
ing. It can hardly be over-emphasized that we hold only the elementary prin-
ciples of engineering. Further, we have spent approximately one third of our
useful life in leading up to and learning these principles, and to attain a high
pedestal in our field the rate of learning must surely be accelerated. Time is
an all important factor which once lost, will never be recovered.
Although restoring of the world to normal conditions is our first duty, no
matter in what capacity we serve, our ultimate goal is for great achievements
in a peaceful, democratic world. As we each fight our way through life to
make a living and to contribute what we can, we must strive to obtain a
philosophy of life which will enable us to reach our goal. An "I can and I will"
philosophy will go a long way towards this end. We must also gain and apply
what wisdom we are able to muster. One of the finest bits of wisdom comes
from Chinese history as quoted by Madame Chiang Kai-shek. She applied it
in the realm of nations but it may just as well stand for individuals.
He who is great must make humility his base. He who is high must
make lowliness his foundation . . . If a kingdom humbles itself before
a small kingdom, it should make that small kingdom its prize. And if a
small kingdom humbles itself before a great kingdom it shall win
over that great kingdom. Thus, this one humbles itself in order to
attain, while the other attains because it is humble. . . . But in order
that both may have their desires, the great one must learn humility.
Madame Chiang Kai-shek expounded this thought and made additions as
follows:
The reason why rivers and seas are able to be lords over a hun-
dred mountain streams is that they know how to keep below them. . . .
I have three precious things which I hold fast and prize. The first is
gentleness, the second is frugality, and the third is humility, which
keeps me from putting myself before others. Be gentle, and you can
be bold; be frugal, and you can be liberal; avoid putting yourself be-
fore others, and you can become a leader among men.
by Bruce Powell, senior ch.e., '43

Highland Iron & Steel
One of the leading manufacturing
concerns of Terre Haute engaged in
producing vital war materials is the
Highland Iron and Steel Company.
In the following article, Mr. James
Hanes, junior ch.e., describes the
plant and its operations as he ob-
served them on a recent inspection
trip to the concern.
Background
THE Highland Iron and Steel plant
is located just north of the Penn-
sylvania Railroad yards and east of
25th street in Terre Haute. The com-
pany has been operating at the pres-
ent location for 44 years. The pur-
pose of the plant is to transform un-
wieldy billets of metal into finished
products, semi-finished products, or
into convenient forms for future
handling and processing. Highland
Iron and Steel is turning out many
products vital to the war effort of
the United Nations.
Raw Materials
The raw materials for the opera-
tion of the plant consist of coal,
mined locally; and, also of local pro-
duction; and metal, supplied by
Carnegie-Illinois, U. S. Steel, Repub-
lic, Ford Motor Car Company, Arm-
co, Byer, and others.
The iron and steel is shipped, as
billets, by rail and truck from the
producers to the local plant. Upon
arrival the billets are unloaded by
means of large electro-magnets, on
overhead cranes, and stacked. Great
care must be exercised so that the
billets are segregated as to composi-
tion and company. Each billet is
marked or stamped to show its com-
position and the company that sent
it. When necessary the stock is cut
into shorter lengths with a pair of
large alligator shears, weighing 90
tons. Scrap metal, such as pipes and
wires are pressed into billets for the
production of concrete reinforcing
rods.
The sand and coal are piled in a
convenient place, so they are avail-
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 by JAMES HANES, Junior ch.e., '44
able as needed. A great deal of coal
is used in heating the ovens and sup-
plying power to the plant. Two large
steam-driven generators furnish the
electricity needed, each one produc-
ing about 1500 amps. at 130 volts.
Only one generator is run at a time.
The sand is chiefly used for making
the rolls take hold of the billets.
Treatment
The treatment of the billets con-
sists of heating, shaping, and cooling
them. The treatment department is
divided into three rolling mills. The
mills are classified as to size of the
billets that they can handle, 8", 10",
and 20" mills.
The 20" mill has three coal heated,
reverberatory ovens for heating the
billets to around 1700° F. The ovens
work on the "batch" principle, so
that the billets are all put in, heated,
and removed as one batch. The three
ovens give a continuous supply of
hot billets for the rolls. When the
billets (which weigh 700 pounds
apiece) are heated, they are pulled
about one-third of the way out of
the oven door by an electric winch.
Two men then clamp onto the billet
with a long, heavy pair of tongs that
hang from an overhead track. The
men swing the billet clear of the
oven and start it towards the rolls.
One of the men lets go of the tongs
and the other guides the red hot
billet to the spinning rolls. The man
releases the billet at the proper
point and allows it to drop onto the
first roll.
The billet passes back and forth
through the roll and is gradually
drawn out and shaped by the shape
of the channels in the roll. The rolls
are kept cool by a continuous spray
of water on them. The power for the
20" mill is provided by a 750 horse-
power steam engine. To insure uni-
formity is turning, a flywheel
(weighing 10 tons and having a
diameter of 18') is fastened on the
shaft connecting the engine to the
rolls. The speed varies from 70 to 80
revolutions per minute.
As the product emerges from the
last roll, it is run to a steel saw
which cuts the red hot product to
the correct size. The pieces are then
put on the cooling racks to cool.
The 8" and 10" mills are similar to
the 20" mill. Each has two ovens in-
stead of three. The 8" mill has oil
heated ovens, and the 10" mill has
the same kind as the 20" mill. By
changing the rolls, a great variety of
(Continued on Page 22)




Resistance welding as defined by
the Resistance Welder Manufac-
turers Association is a pressure
welding process wherein the heat is
obtained from the resistance to flow
of an electric current. This process
of welding has been used for the
past twenty years but it was not un-
til the mass production of automo-
biles, refrigerators and other similar
articles began that resistance weld-
ing made its show as a production
process. Resistance welding makes
it possible to obtain smooth, almost
invisible welds, a result which is not
obtainable by other means.
The heat required to produce the
weld is obtained, as stated above,
from the resistance to flow of an
electric current. The heat is pro-
duced in the same manner as the
heat in an electric toaster. The wire
in the toaster has resistance and
when a voltage is applied to the
terminals a current flows. It is the
resistance to flow of the current in
the wires that produces the heat. In
resistance welding the work is the
resistance wire. The voltage is ob-
tained from a welding transformer
and is of the order of 5 to 30 volts
Fig. 1—Cycles obtainable with control panel.
PAGE 6
 by CHARLES McKINNEY, senior e.e., '43
Welding, in recent years, has come
to play a very important role in
various fields of construction. In this
article Mr. McKinney describes the
various types of welding and the
relative advantages of each type.
depending upon the particular trans-
former. The current produced is
very large; its value ranging from
10,000 to 90,000 amperes depending
on the size welder.




I—the current in amperes
R—the resistance of the work in
ohms
T—the time of current flow
K—a factor representing total
radiation and conduction
losses
It will be seen that an increase in
any of the factors except K will in-
crease the heat produced. The cur-
rent can be increased by increasing
the voltage applied to the welding
transformer and is done through
either the control panel or an auto-
transformer or both. The resistance
of the work, which consists largely
of contact resistance between the
pieces being welded,
is rather hard to
change but it can be
increased by decreas-
ing the pressure ap-
plied to the electrodes.
The time is also in-
creased by changes on
the control panel. The
time is generally spok-
en of as so many
cycles of the supply
frequency. The radia-
tion and conduction
factor depends on both
the electrodes and the
work. Heat is con-
ducted into the elec-
trodes and into the
area surrounding the
weld. If the welding is done under
water, which is sometimes the case,
heat will be conducted into the
water. All of these conduction losses
must be supplied before any welding
can be done.
A study of the properties of the
various metals reveals the fact that
electrical and heat conductivities
closely parallel one another. Metals
with high heat conductivity also
have high electrical conductivity.
The electrical conductivity of a ma-
terial is the reciprocal of the resis-
tivity which means that a metal with
high conductivity has a low unit
resistance. It can be seen from this
and the heat equation, in order to
weld such metals as copper, silver
and aluminum very large currents
will be required not only because of
their high electrical conductivity but
also because of their high thermal
conductivity.
The various types of resistance
welds can be classified in two groups.
The first group includes the general
spot welds. Among the many types of
spot welds there are projection
welds, contact welds and seam welds.
Projection welds are used extensive-
ly in most processes which require
a handle, ball bracket or other simi-
lar items to be welded to a container.
In all cases the handle or bracket is
used as one electrode and the con-
tainer as the other. The two articles
are pressed together with a prede-
termined pressure and after contact
has been made current is caused to
flow for a certain length of time,
thus causing the two pieces to be
welded together. Contact welding is
very similar to projection welding
and therefore requires no further
explanation.
Seam welding which is also in the
first group is in a field of its own.
The construction of the seam weld-
ers, transformers and control panels
have presented problems not en-
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countered in the other types of weld-
ers. There are two types of seam
welds: —the butt seam and the lap
seam. In the seam welding process
the pieces are passed between two
welding wheels which are caused to
bear on the work with a definite
pressure. This pressure is the re-
sultant force of air pressure on a
piston of certain area and the down-
ward weight of the moving head.
As the work passes through the
wheels a controlled current is passed
through the metal causing the pieces
to be welded together. The welding
transformers for seam welders are
constructed with split primaries
which makes it possible to connect
the two sections either in series or
parallel. This is to permit two ranges
of heat with tone control panel.
Seam welder control panels differ
from spot welder panels in that they
not only control the time of current
passages but also the time between
each period of current flow. Present
practice in the seam welding of the
heavier gages of metal is to weld
with an interrupted current rather
than with a continuous current. The
time of current flow is measured in
cycles and is referred to as "cycles
on". The time interval between
periods of current flow is also meas-
ured in cycles and is referred to as
"cycles off". A seam welder, there-
fore, differs from a spot welder in
that the current is interrupted
periodically while the wheels or
electrodes remain on the work. It is
necessary to interrupt the current at
definite intervals so that the heat of
one "on" period has time to decrease
to the point where it will not be
carried over into the next period and
cause oxidation.
Referring to Fig. 1 it will be ob-
served that the control panel has
complete control over the voltage ap-
plied to the welding transformer.
Shown in this figure are a few of the
many possible combinations of cycles
on and off that are obtainable from
the panel. It is not shown in this
figure how the secondary current or
heat is regulated by the panel. This
topic would require considerable ex-
planation for a complete understand-
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ing of the method but
it can be said that heat
control is accomplished
by literally taking slices
out of the sine wave of
voltage.
The welds shown in
Fig. 2 are an example
of the results obtainable
with an electronicly
controlled seam welder.
The weld shown on line
E of Fig. 2 is the result
of having a voltage sim-
ilar to that of line E of
Fig. 1 applied to the
transformer. A point
not often realized is
that there is a definite
speed with which the
welding must be done in order to
produce best results. It can be said
that the seam welding of two pieces
of metal together is very similar to
the sewing of the sole on a shoe. It
is clearly evident that there must be
a certain number of stitches per
inch for the sole to be firmly at-
tached to the shoe. So it is with the
seam welder, there must be definite
number of spots per inch produced
so that the pieces will be firmly
welded together.
The second type of resistance
welds are the general butt welds. In
this group there are the butt flash,
the push butt and the percussive. In
all types the heat is not only pro-
duced by the resistance to flow of an
electric current but to a greater ex-
tent the heat is obtained from an
arc. In general the welding process
of this group differs from that in the
first group in that the heat is pro-
duced before the pieces actually
come in contact. In order to weld by
this method some means must be
had to produce a controlled energy
discharge in the form of an arc. Since
there are only two usable forms of
stored electrical energy, namely
electrostatic and electromagnetic, it
remains that one of these two
methods must be used. The most
successful to date is the electrostatic
form obtained from high voltage con-
densers. The electromagnetic forrn is
Fig. 2—Welds obtainable with electronicly controlled
welder.
used but the electrostatic form is
more common.
The principle of the electrostatic
method consists primarily of a suit-
able capacitor, a means for charging
this capacitor to a predetermined
voltage and a means for discharging
the capacitor through a suitable
welding transformer. The common
practice is to use high voltage capaci_
tors with voltages ranging from 1500
to 3000 volts. Higher voltages are not
used because of insulation difficul-
ties. The welder is not very different
from those already described. The
fundamental difference is in the
welding transformer. The turns ratio
is different because of the high
primary voltage. Also the iron sec-
tion of the transformer is much larg-
er because the welding is done with
one discharge which means a very
large secondary current. The large
iron section is to prevent saturation
and consequent unpredicted distor-
tion of the wave shape. The principal
advantage of the capacitor discharge
type welder is its ability to deliver a
current wave of almost any shape.
The variation in the rise and decay of
the current is easily adjusted by
making changes in either the capaci-
tance of the condenser, the turns
ratio of the transformer or the
capacitor voltage. Another great ad-
vantage of the Capacitor type stored
(Continued on Page 22)
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Concrete Ships For Victory
DURING one of a certain greatgeneral's less fortunate cam-
paigns, one of his officers commented
on his concern for his weapons when
the officer thought he should have
shown more concern over the secur-
ity of his men. The instantaneous,
though rather cruel reply, was "Men
are cheap. Materials, however, cost
time as well as money." The prin-
ciple holds true today. In these days,
when a war starts, the immediate
concern of the General Staff is not
fighting manpower, of which there is
a sufficiency in these United States,
but of materials with which to fight.
The material, whose scarcity
creates a rather major problem to-
day, is steel. The problem of prime
consideration, then, is a search for
a material which can be used to re-
place, or to use in combination with
steel in order to make the available
supply go farther. The search for
such a substitute was short, as a
suitable substitute had been known
for some time. Concrete, which has
for years been reinforced with steel,
may now be said to be reinforcing
steel.
Reinforced concrete has amply
demonstrated its strength in archi-
tectural structures. Concrete will
withstand high compressive stresses
and, when properly reinforced,
possesses a fairly high tensile stress
as well. It has a low specific gravity,
varying from 1.2 to 2.5 which is
about one third that of steel. This
brings us more closely to our point.
It is this property of concrete which
makes it possible to use concrete in
ships. In the type of war now being
fought, that is, a war of global pro-
portions, where one belligerent is not
under complete siege by the other,
cargo and troop ships are indispens-
able. Regardless of what may be
said of air power, it cannot, in its
present state of development trans-
port such material as troops, cannon,
ammunition, and food, which are the
PAGE 8
 by LLOYD BUCKALTER, senior m.e., '43
The shortage of metals during the
present war has necessitated the
substitution of new materials for
various construction purposes. In
this article Mr. Buckalter discusses
how concrete has been used to re-
place steel and other materials in the
building of our modern ships.
bare necessities of war, in the quan-
tities which are necessary. These
bulk items must be moved across the
seas in ships.
Concrete ships are not a new idea.
They were not even new in the last
war, although still new enough to be
viewed with alarm by many success-


























..40. . ,,.,,;...? 41,,
4, )00:04f044'-,,,,, ,,.!'op.ar-
va fifo-;;;;--
author on the subject stated that in
order to build a concrete boat that
would withstand the stresses of sea
travel, the hull of the vessel would
have to be made prohibitively thick.
In the last war, the United States
was not the only nation to build
boats of concrete; the British, the
French, and the Norwegians also
built some boats in that fashion. The
French built a number of eighty foot
tug boats in which were installed
three hundred horsepower Diesel
engines. The vessels were launched
sideways by a crane. They were
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like jaws, carried thirty feet across
the quay, and deposited in the Seine
River. The jaws were opened and
removed after the boat was afloat.
The Norwegians also restricted their
efforts to the smaller size ships.
These were constructed in an up-
side down position and rolled over
before launching. They built the in-
side forms first, then wove the rein-
forcing steel, set up the outside
forms, and poured the concrete as
the outside forms were raised.
Let us look back momentarily and
examine a concrete ship built in the
United States during the last war.
These ships were designed, and the
building supervised by the Emer-
gency Fleet Corporation of The
United States Shipping Board. Mr.
Rudolph J. Wig was Chief Engineer
with Mr. S. C. Hollister as Engineer
in charge of design. The shape,
capacity, and dimensions were kept
very much the same as those of the
wooden ships then being built in
order to make use of the engines and
fittings being built for the concrete
ships. Some of the details of design
and construction follow. General
dimensions: length 282'; beam, 46';
draft, 24'; camber of deck and bot-
tom, 9". Dead weight (cargo, fuel,
bow and stern guns and ammunition,
reserve feed, and small stores) , 3,203
tons; full load displacement, 6,175
tons. This ship was classed as a 3,500
ton vessel. Others were built of
7,500 ton capacity. This 3,500 ton
vessel was equipped with one 1400
horsepower reciprocating steam en-
gine and with boilers which burned
either coal or oil. It had a single deck
over its full section with a poop
deck aft, bridge deck amidships, and
a forecastle deck forward. Even
though most of these ships were de-
signed as oil tankers, the engine
room and bridge were maintained
in the amidships section because
with concrete it was possible to make
the shaft tunnel impervious to oil
where a steel shaft tunnel would
not be. Design problems discussed
later make it desirable to have the
engine room amidships.
From front to rear the hull was
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tank comes first and terminates with
the forward collision mat and water-
tight bulkhead nineteen feet to the
rear. This is followed by eighty feet
of cargo hold ending at the fifteen
foot high forward boiler room bulk-
head which supports the forward end
of the boiler room flat, a projection
of the boiler room proper. This flat
is about twenty feet long and is sup-
ported at the rear by another boiler
room bulkhead, which extends up to
the deck level, finishing up the for-
ward hold.
The engine and boiler room lies
immediately aft of the forward hold
and is fifty-five feet long. The last
fifteen feet is restricted to a twenty
foot height by an after engine room
flat similar to the boiler room flat.
The two flats and accompanying
bulkheads are the amidships water-
tight bulkheads. • Seventy feet of
cargo space follows ending in the
stern collision mat and water-tight
bulkhead which carries the stern
frame with the main shaft bearing
and rudder post sockets. Above the
irregularly shaped stern frame is an-
other tank known as the after-peak
tank, above which are the crew's
quarters. The officer's quarters are
on the bridge deck. The shaft tunnel
runs down the middle of the floor of
the after hold, standing about eight
feet high.
Casting the shell of these ships is
not a simple job. Transverse
"frames" (ribs) have to be cast into
the hull along with longitudinal
stringers, bulkheads, keelsons (long-
itudinal ribs in the bilge section) two
at the sides and one down the center,
and deck and deck girders must all
be cast into one monolithic piece of
reinforced concrete. The frames and
keelsons vary from twenty inches to
four and a half feet in height and
from four to ten inches in thickness.
The shell itself varies from five inch-
es in the bottom to four inches
in the upper walls, deck, and bulk-
heads. In this narrow space at least
three, and in some cases five, sec-
tions of reinforcing steel must be
woven. On the inside surface and
outside surface, and no nearer than
one and one-quarter inches to either
surface, three-quarter inch square
rod runs longitudinally around the
shell parallel to the water line. Be-
tween these two, a third set of
"sheer" bars runs at right angles
completely around the hull.
Down the center of the vessel runs
not only the center keelson, but the
deck girder stanchions as well. These
stanchions support the deck girders
between the hatches. The deck gird-
ers are an integral part of the trans-
verse frames already mentioned (see
fig. 2 for cross section view of this
ship) .
(Continued on Page 28)
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Aircraft Lofting
The rising importance of the air-
craft industry can not be over-em-
phasized. One of the major advance-
ments in the industry has been the
introduction of lofting as a produc-
tion method. In this article Mr.




Lofting is a science borrowed from
the shipbuilding industry, and it was
through the medium of water that
it was first introduced to air-
craft manufacture. Metal covered
floats and hulls of the early sea-
planes were lofted, thus providing
the necessary bridge between the
two industries.
The method of transferring engi-
neering ideas to shop production has
been improved by the use of lofting
methods. Much emphasis has been
placed on production since the out-
break of the present conflict. To
achieve production on something as
large and involved as an airplane
requires much time and work. Work,
in a production sense, is spoken of
in terms of man hours. Therefore,





to increase production it would only
be necessary to increase the man
hours. This is neither practical nor
economical. A better way to increase
production is to decrease time, the
work remaining constant. This is
where lofting proves it worth.
The conventional manufacturing
practice is to transmit engineering
data and instruction to the shop
through a multitude of detail draw-
ings. In the case of aircraft, where
thousands of blueprints are needed,
the time consumed at this stage may
seriously delay the shop. Disadvan-
tages of this method from the factory
point of view arose in the interpret-
Ducks and battens
ing of these drawings. The blueprints
are made to a scale smaller than
the actual part, and translated
to full scale allowing a chance of
error to be introduced. Similarly, the
difficulty of interpreting three dimen_
sional parts from two dimensional
prints, especially when a double
curvature was involved, allowed in-
dividual interpretations of each
drawing and consequently trouble
in pre-fabrication and assembly of
the parts. To explain how lofting cor-
rects these faults necessitates ex-
plaining the lofting operation.
Various aircraft manufacturers
use different methods and degrees
of lofting. In some factories lofting
plays only a minor part, while in
others it is responsible for a ma-
jority of the work necessary to pro-
duce a new model. In plants where
only partial lofting is used only
partial benefits may be expected.
Lofting aircraft follows the prac-
tice used in ship-building. The engi-
by PHILIP LORING, soph. m.e.
Aern Digest—New York
used to fair lines.
neering department supplies a pre-
liminary design showing the beam,
overall length, and height of the
fuselage. In addition, a small scale
drawing is made showing the desired
shape. Next, center line drawings of
wing ribs and fuselage bulkheads are
made to determine structural sizes.
From here the lofting department
takes over the work and fairs a full
size body plan including vertical,
horizontal and longitudinal sections.
In this work no tolerance is allowed
as every line must check perfectly
with related lines. This full size plan
is used as a master plan and all sub-
sequent lofting work is built from it.
The contour of any part may be
lifted from the master plan and
transferred directly to a layout
board. By the method of transferring
from the master plan to layout
boards a great number of progres-
sive layouts may be made, all orig-
inating from the master plan.
The layout board is used as a
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check for the subsequent templates
and form blocks that follow. Tem-
plates may be of several types: drill
templates, marking templates, drop
hammer templates, and templates for
form blocks. The tool department
then makes the form blocks, attaches
them to layout boards, transferring
the layout boards into assembly
boards. Since both the loft and the
tool room are working from the same
layout there is little cause for mis-
interpretation. As the engineering
department supplies all structural
data prior to lofting of the master
plan, it can readily be seen that com-
plete faith is not placed in the mas-
ter plan.
In a system of total lofting such as
used by Bell aircraft, the full benefits
of the lofting method may be experi-
enced. A system, called the coordi-
nated lofting method, eliminates the
use of drawings in the plant itself.
When a new model is started, engi-
neering provides only the overall
dimensions, weight, balance and per-
formance characteristics. The loft
takes this data and develops the
lines of the ship. Laying out of lines
or fairing the plane is done on a level
floor with the use of battens chosen
for straightness and uniform deflec-
tion. These battens are weighted
down and held in place with metal
ducks. Fairing is a trial and error
process of establishing a curve.
Points are taken from cross-section
views of the fuselage and plotted on
the floor. Battens are laid out on
these points with the view of estab-
lishing a fair curve. As the points
seldom fall on the first curve, a
curve is taken by trial and error that
will be the mean of these points.
Fairing is a matter of judgment on
the part of the loftsman. After the
full size plan is laid out, a body is
made by laying out, on plywood, sec-
tions from within the full size layout.
The lines are cut in the plywood by
the use of a scrive knife. This allows
the engineers to make vellum trac-
ings of detail parts. From these trac-
ings, structural analyses are made
and structural members designed.
This body plan is also used to co-
ordinate all locating bolts and rivet
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holes. After the body plan is com-
pleted, the same procedure follows
for the panels and smaller parts such
as doors, turrets, tail group, etc.
The laying out of templates is done
with scribes, dividers and straight
edges. As all bisectors and perpen-
diculars are laid out geometrically,
descriptive geometry, as used here,
is a fine art and tolerances may be
held to the width of a scribed line.
Templates developed from body
plans are as follows: contour, drill,
form block, drop hammer, and router
block. Contour templates are taken
from the body plan and are used to
set up jigs and fixtures. Drill jig tem-
plates are used to locate holes in a
fixture. Form block templates are
made to check contours of blocks
used to make complex curved pieces.
Templates, in order to give a correct
check, are cut oversize the thickness
of the metal being formed. Router
block templates act as a master pat-
tern for pantograph routers in the
production of sheet metal parts.
Machining of parts is done with
the aid of an apply template or with
a jig made with templates from the
loft. As all fixtures are made from
templates rather than drawings, the
human error is eliminated to a great
extent by excluding the use of
figures.
Coordinated lofting has eliminated
two-thirds of the fixtures formerly
used. Small sub-assemblies need no
fixtures and no location fixtures are
used due to the fact that all integral
parts have been blanked and drilled
properly, prior to being delivered to
the assembly lines.
The lofting method sets aside most
of the tedious drafting from the
engineering department. Likewise,
the tool and shop departments do not
have to expand detail drawings to
full scale before tooling. These ad-
vantages greatly reduce the time
necessary to put into production a
new model.
Lofting brings engineering per-
sonnel into more direct contact with
shop problems. This is a distinct ad-
vantage in that many engineering
departments have no contact with
the shop, and a thorough understand-
ing of shop problems by engineers is
necessary to the best interests of
production. The greatest single ad-
vantage of lofting, lies in the saving
of time. It is to this end that all loft-
ing efforts are directed.
Loftsman fairing a body plan.





Three types of aircraft for
civilian use have been designed
by William B. Stout, director of
research at Dearborn for Consoli-
dated-Vultee. Mr. Stout, veteran
inventor-designer in the air-and-
land-transport field, is noted for
his impatience with conventional
forms. He is credited with the
first all-metal plane, 1919; the
"Scarab" automobile, 1935; the
Pullman Company's "Railplane,"
1936; and many other pioneering
developments.
The three types of aircraft are
identified as follows: the "Road-
able Airplane," for distance flights
coupled with short trips on the
ground; the "Aerocar," or flying
automobile for family tours and
trips; and the "Helicab," a new
type of helicopter, to enable com-
muters in large cities to reduce their
daily travel time by 75 (/, .
The Roadable Plane will weigh
only 800 lbs., have a 30-ft. wing-
spread, and be able to take 400-mile
cross-country hops. Businessmen can
use the plane as a light delivery
truck. Primarily a sky vehicle, this
plane will do 120-m.p.h., but only
about 35 m.p.h. on the ground. On
landing, the wings are folded to make
road travel possible. If the weather
is bad, the pilot simply folds the
wings and continues on his way by
road until the weather clears, or
until he reaches a point beyond the
storm or fog area.
The Aerocar has been designed
primarily as an automobile. A three-
passenger car, for family use, it will
be available for week-end flights
and vacation jaunts. Weighing 1500-
lb. or half as much as the pre-war
Ford coupes, it will have a standard
60-in. wheel tread, will do 60 to 70-
m.p.h. on the highway, and will use
about as much gas as a conventional
auto. The tires will be standard, and
the transparent body will afford the
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occupants a view in every direction.
Ease of riding and roadability will
not be sacrificed to lightness; rather,
its designer promises, will the Aero-
car be more comfortable in operation
than most pre-war autos.
For a flying trip, the car is backed
into a parking lot or garage, and
the combined wing and outrigger tail
assembly hooked on. The wing
spread is 35-ft. A pusher propeller
is mounted at the rear of the body,
to assure maximum vision in the air.
Taking off from the parking lot, the
flying motorcar will soar across
country at 100 m.p.h. At that speed
approximately the same amount of
gas will be consumed as at 60-m.p.h.
on the ground. The cruising range
will be about 250 miles. This will be
the first plane to be equipped with
a motor-car arrangement of four
wheels.
In congested eastern cities, the
Helicab will provide the nearest
approach to "personal" wings. For
the city dweller, this craft will be
a sort of heavenly motorcycle, so
versatile that in additon to moving
in any desired direction, it will
stand still in the air, and require
nothing larger than a tennis court
to land on. The Helicab will be
about 25-ft. long and 6-ft. wide.
It will stand 8-ft. high. The hori-
zontal rotor on top of the plane
will have a spread of about 35-ft.
The cabin, varied in design to ac-
commodate from two to five per-
sons, will have a rounded plastic
nose, resembling that of the Lib-
erator, so that pilot and passenger
can see on all sides. The fuselage,
of tear-drop shape, will be of light
steel and duraluminum construc-
tion, sheeted with a new type of
plastic.
The aviation industry, in Stout's
view, "has gone ahead faster in
this war than in the entire pre-
ceding decade." "I see no reason,"
he declares, "why such things as
electronic control to prevent colli-
sion, constant communication from
plane to plane and from plane to
ground, and establishment of air lane
levels for various types of aircraft,
need be delayed when peacetime
aviation comes."
New Job for Pores
A fundamentally new principle of
filtering gases and liquids—a simple,
cheap, quick way to separate air
from water, water from oil, etc.—was
announced about three weeks ago
by Selas Co., a Philadelphia engi-
neering firm. Its industrial possibili-
ties are so far-reaching that the dis-
covery may prove as significant as
the invention of the sieve, the basis
of all mechanical filters.
John M. Walker, its discoverer, a
young Selas physical chemist, has
astonished engineers with some of
his demonstrations: e.g., he pours a
mixture of kerosene and water into
a tube; the liquid comes out rapidly
through the pores of two closed-end
porcelain cylinders which are out-
lets of the vessel; out of one comes
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pure water, but of
kerosene.
Surface tension
water stick to the
and if a column
the other, pure
is what makes
sides of a glass,
of glass is fine
enough, water will actually climb up
its sides. Walker reasoned that this
"wetting" principle if applied to a
porous membrane might cause the
water-filled pores to have enough
surface (or "interfacial") tension to
block other liquids while letting
water through.
Testing his theory on fine porce-
lain membranes with pores as small
as one 25,000th of an inch, Walker
discovered that it worked. By treat-
ing porcelain so that it could be wet_
ted only by a specified liquid, he
found that up to a certain pressure
the membrane was porous to that
liquid but not to others. For instance,
coated with a special stearate, porce-
lain is wetted by kerosene but not
by water.
Eventually Walker developed
membranes that speedily separated
not only water from oil but various
liquid chemicals from water, water
from city gas, water from compressed
air. (His method separates only im-
miscible fluids and gases and does
not work on emulsions or solutions.)
Floating Airports
Since 1915 Edward R. Armstrong
has been patiently developing his
Seadrome. During this time he has
met with many difficulties and re-
buffs but now his idea for man-made
islands to be used as refueling sta-
tions for trans-Atlantic planes is be-
ing developed and sponsored by
several important steel companies,
General Electric, and other influen-
tial companies. Further proof that
such floating airports are not mere
pipe dreams is given by the fact that
application has been filed with the
Civil Aeronautics Board by the
President of the Pennsylvania-Cen-
tral Airlines for permission to con-
nect eastern cities of the United
States with Seadromes in the North
Atlantic and thence with ports of
air commerce to be designated by
the Civil Aeronautics Board.
The floating airport will have a
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total displacement of over 100,000
tons. The structure will be 3550 feet
in length, 400 feet wide at the cen-
ter, and 280 feet wide at the ends—
ample dimension for taking care of
large transports and capable of
handling with ease an airplane of
some 100,000 pounds gross weight,
or possibly more.
The island of steel consists of a
floating platform 70 feet above the
ocean, with buoyant elements so far
down as to give a draft of 160 to 180
feet. Since the wave motion in the
ocean is scarcely perceptible 30 feet
below the surface, these elements
make the Seadrome as steady as the
mainland itself.
The Seadrome will be able to de-
velop some forward speed and its
six screws will head it into the wind,
as required for airplane operation,
making a 90 degree turn in from 10
to 15 minutes. With this built-in
means of propulsion, the problem of
towing the Seadrome into position
should be a relatively simple one.
It is estimated that a pull of
600,000 pounds may be exerted on
the Seadrome by combined wind and
wave effect. Since the Seadrome is
to be anchored in mid-Atlantic where
the depth of the ocean may be from
two to three miles, it becomes im-
possible to use link chain, such as
is ordinarily used with ships. The
very best forged alloy steel chains
would break from their own weight
before they reached the bottom of
the ocean at approximately 13,000
feet. Suspension bridge cables, on
the other hand, have ample strength
to reach a depth of 60,000 feet, which
is very considerably beyond the dis-
tance to the bottom of the deepest
ocean. But cable must not be allowed
to rub on ocean bottom. For this
reason, the anchorage cables will be
slightly shorter than required for a
given mooring and then will be ex-
tended at their lower ends by forged
alloy steel chains which, in turn, will
be attached to the anchor. The
anchor chains then will take up the
wear and tear on the bottom. They
should be able to withstand this for
some 20 to 30 years.
The facilities and equipment of the
Seadrome, though placed in uncon-
ventional surroundings, are to be
quite conventional in character.
There will be a luxurious hotel, lo-
cated at the side of the main plat-
form so as not to interfere with the
operation of aircraft. There will be
ample arrangements for refueling
and servicing of aircraft. A complete
radio station and an equally com-
plete weather bureau will be located
on the structure. In general, the Sea-
drome will be a combination of an
airport terminal and a luxurious
summer sea hotel. It should be fas-
cinating to spend a brief vacation in
mid-Atlantic.
Channel Tread Tires
A new type of tire for aircraft has
been developed. To prevent planes
with tricycle landing gear from im-
bedding the nose wheel in the soft
ground, the contact surface of the
tire has been increased. This area
increase was accomplished by rais-
ing and stiffening the sidewalls.
Further advantages are found in
increased resistance to landing
shocks and sudden impacts. Since
the new tire has more contact area,
less air pressure is needed and more
safety is provided.
-161111k..,'"411111-1
Cut Courtesy Scientific American
I'latform of a seadrome.
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Gordon MacBeth Vinton Haas
Who's Who
"Who's Who Among Students in
American Universities and Colleges"
is a book containing the biography
of men who have been leaders on
college campuses during their college
careers. Following appear the names
and biographies of men selected for
who's who from the present Senior
class.
Gordon Macbeth
Born in Oslo, Norway on Janu-
ary 30, 1923, Mac had lived in Eng-
land and had come to the United
States by the time he had become 3
years of age. He graduated from
Southport High School at Southport,
Indiana in 1940. He then entered
Rose in September of 1940. During
his stay at Rose he has attained class
honors each year, and has become a
member of Tau Beta Pi honorary fra-
ternity. Being a chemical engineer-
ing student, he is a member of the
A.I.Ch.E. and has been elected Sec-
retary-Treasurer of that organiza-
tion. Mac was a member of the
Fencing Club for two years, he is
also a member of the Rifle Club and
the Camera Club. In view of his
many activities he was selected for
membership in Blue Key honorary
fraternity. Although Mac's main in-
terest at the present time is in chem-
istry he likes hunting, fishing, and
photography when time permits. Be-
ing one of the few students of Rose
not now in uniform, he will not be
called into the army upon gradua-
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tion. He intends to do research work
for the Reilly Tar and Chemical
Corporation of Indianapolis as soon
as his work here at Rose is done.
Vinton B. Haas:
"Vic" Haas is Rose Poly's smooth
gift to the women. He was born in
Terre Haute on August 30, 1923,
and attended Wiley High School.
During a vacation one time, he
worked for Railway Express Com-
pany "bouncing boxes around". Vic
was a student instructor in the elec-
trical engineering laboratory. He is
a member of A.I.E.E. and S.A.M.E.
Vic worked his way up in the
Technic staff, and last semester was
editor-in-chief. He was also associate
editor of the Student Handbook dur_
ing his junior year and editor this
year. His scholastic ability was
proved early in his college career
when he won the coveted Heminway
Medal in his first year at Rose. Vic
is a member of Alpha Tau Omega
social fraternity, Tau Nu Tau honor-
ary fraternity and is also president
of Blue Key and is vice-president of
Tau Beta Pi honorary fraternities.
He was business manager of the
Glee Club during his junior year,
and was awarded Class Honors each
year at Rose. He is now vice-presi-
dent of his senior class and a mem-
ber of the Student Council. Vic is an
advanced R.O.T.C. student and en-
listed in the regular army in July.
Upon graduating, he hopes to be sent
to Officer's Candidate School. After
the war he would like to get into
power-engineering work.
E. Harold Stanfield:
E. Harold Stanfield was born De-
cember 3, 1914 in Seymour, Indiana,
and graduated from Shields High
School in Seymour in 1932. Because
Stan graduated from high school in
the midst of the "29" depression, his
ambition to go to college had to be
dropped temporarily. From 1932 to
1940, when he entered Rose, he held
numerous jobs in the field of civil
engineering. He worked for his
father, who is a road contractor, and
for Mr. E. H. Brown, a consulting
engineer in southern Indiana. Since
entering Rose, Stan has been a rather
distinguished student. He is a mem-
ber of Alpha Tau Omega social fra-
ternity, and is vice-president of Blue
Key honor fraternity. During his
junior year he was assistant editor
of the Modulus, and is now editor-
in-chief. Stan is financial secretary of
the Student Council. Since he is a
civil engineering student, he is a
member of A.S.C.E. of which he is
now president. He is a member of
the Camera Club, was awarded class
honors his freshman year, and this
rl'its Ross Tscinfic
tir
year is student manager of the book-
store. After graduation Stan is going
to work for Goodyear.
Frank H. Winters
Frank Winters, a mechanical engi-
neering student was born in Evans-
ville, Indiana on August 31, 1922,
and in 1940 he graduated from Bosse
High School of that city. He entered
Rose in September of '40 and has
since achieved many honors for him-
self. He has earned class honors each
year of his stay at Rose, and in this
light was recently selected for mem-
bership in Tau Beta Pi. Frank has
become interested in the Glee Club
and was recently elected president of
that organization. He is a member of
Alpha Tau Omega social fraternity
and also is a member of Blue Key
honorary fraternity. In his junior
year, Frank held the position of
Assistant Advertising Manager for
the Technic. He is also a member of
the Rifle Club and of the student
branch of the A.S.M.E. Being an
R.O.T.C. member, he is a member of
Tau Nu Tau military fraternity and
the S.A.M.E. In the line of sports
Frank likes tennis, swimming, and
sailing. He says that his main hobby
is his Model A Ford. Frank, being an
R.O.T.C. senior, has been inducted
into the army, and is finishing his
last semester in an army uniform,
but he hopes to get into aeronautical
work if possible after the war.
Donald Lo
Donald Lo was born in Honolulu,
Hawaii on November 2, 1919. He is
Donald Lo
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of Chinese ancestry and has one of
the most interesting backgrounds of
any man in Rose today. After finish-
ing high school he entered the Uni-
versity of Hawaii at Honolulu. Don
received his A.B. degree in econom-
ics and business in 1941. He then
entered Rose as a sophomore in
September of '41. He is a student of
civil engineering, and is a member
of the student branch of the A.S.C.E.
He was chosen as athletic represen-
tative in his junior year. Don has
become very interested in the Cam-
era Club and this year he was elect-
ed president of the club. Don has
played a lot of football, basketball,
and tennis (all barefooted) and this
fact is well borne out by the common
sight of Don playing tennis bare-
footed on our cement courts during
the summer months. Don has only
been away from Hawaii for about
two years, yet he has traveled exten-
sively in this country during that
time. Don believes that with his
business and engineering education
he can better cope with any problem
which he may meet in the business
world. Don hopes to go to Cornell
for an advanced degree and then get
a job, preferably in Hawaii, combin-
ing both his business and engineering
educations.
Richard C. Ellsworth:
Hailing from Huntingburg, Indi-
ana, is Richard C. Ellsworth, who
was born there on April 9, 1921.
"Bub" attended Huntingburg High
School and after graduating from
Richard Ellsworth
there worked for his father for a
year before entering Rose in Sep-
tember, 1940. During his four years
at Rose, Bub has participated in just
about all of the activities offered at
Rose. A student of the mechanical
engineering department, he was
president of his freshman class, and
for the past three years worked his
way up in the Rose Technic staff un-
til he became business manager last
semester. He is president of the "R"
Men's Association, and was captain
of the basketball team last year and
is now captain of the football team
and president of the Athletic Asso-
ciation. Bub is a member of Alpha
Tau Omega social fraternity and is
also a member of Blue Key, Tau
Beta Pi, and Tau Nu Tau honorary
fraternities. He is a member of the
Student Council, A.S.M.E., S.A.M.E.,
and was awarded Class Honors each
of his first three years at Rose. Be-
cause he is an advanced R.O.T.C.
student, Bub had to join the regular
army on July 5, 1943, and was sent
back to Rose to complete his college
work. After graduation in October
he hopes to be sent to Officer's Can-
didate School. After the war he
would like to get into the field of
air-conditioning.
Raymond Kopan
Among the senior R.O.T.C. mem-
bers recently inducted into the army
is Raymond Kopan. Ray was born
November 7, 1922 at Bottineau,
North Dakota. He then moved to
(Continued on Page 26)
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Highlighting the summer social
season at Rose was the annual Tau
Nu Tau Military Ball on September
11, in the Mayflower Room of the
Terre Haute House. A different note
was added to the dance this year by
the number of uniforms to be seen,
but this did not in any way alter the
general good time had by all who
were present and the dance was one
of the most successful ever to be en-
joyed by Poly students.
Music for the evening was by Jack
Russell and his orchestra from Chi-
cago, who played a very fine four-
hour program. The evening itself
was highlighted by the unexpected
appearance of Lieut. Rudy Vallee of
the U. S. Coast Guard, who was ap-
pearing in Terre Haute that night
with his "Lucky 'Leventh" Coast
Guard band in behalf of the war loan
drive. Between the "Oh's" and
"Ah's" of the girls, Lieut. Vallee en-
tertained with two songs, both of
which are widely associated with his
name.
The actives of Tau Nu Tau deserve
a lot of credit for a very successful
dance and for the time and work it
took on their part to make it so.
Reverend Mabley
Another of the new instructors at
Rose is Rev. Thomas E. Mabley, who
is teaching geography to the Army
men. Rev. Mabley received his edu-
cation at Kenyon College at Gamby,
Ohio and later graduated from Vir-
ginia Seminary. He taught school for
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sophomore, m.e.
ministry. At present, he is minister
at St. Stephen's Episcopal Church
in Terre Haute. Rev. Mabley has
traveled over the United States quite
extensively and at one time lived in
England, from which travels he has
gained much of the knowledge which
qualifies him as an instructor in his
subject. He and his family first came
to Terre Haute three years ago,
when he took up his duties at the
local church. He served with the
United States Army in World War I
and has a son, Ed, in the army now.
Ed was a member of the class of
February, 1945, but was called into
army service in June of this year.
Homecoming
The annual Rose homecoming will
be held again this year on October
2nd. Due to prevailing conditions,
the usually large gathering of alumni
cannot be expected, but those who
do come will not be disappointed
because of a lack of activity. The
week-end's festivities will be ushered
in on Friday night with the bonfire.
The freshmen have been working
hard to make this year's bonfire just
as big, if not bigger, than those of
the past. Despite the fact that their
class is only about one-third as large
as the ordinary Freshman class, they
have worked just three times as
hard and should have a good-sized
bonfire in readiness for the celebra-
tion.
On Saturday, at noon, will be the
Alumni Association luncheon and
business meeting. At 1: 00, a mass
parade and review will be staged
on the campus by the combined
A.S.T.P. and R.O.T.C. units, with
the graduating Seniors who were
formerly in the R.O.T.C., and now in
uniform, filling the command posi-
tions in all units. This will be the
last time they will appear with a
Rose unit and the performance is be-
ing staged as a tribute to them.
Immediately following the review,
the annual homecoming football
game will be played between the
A.S.T.P. and civilian teams on the
Rose athletic field. Plenty of thrills
and excitement should be the key-
note of the afternoon.
Commencement
Besides being part of the home-
coming week-end, Saturday, October
2nd will be one of the most import-
ant days in the lives of over forty
Rose students. For it is on that day,
at 10: 00 in the morning, that the
original class of June, 1944, graduate
from college life and go out into the
world to make their mark (such as
it may be) . This will be the second
class to graduate under the war-time
speed-up course and the first class
in the history of the Institute to
graduate in October. A large per-
centage of these men will immediate-
ly enter active service with one of
the branches of the armed forces.
Others will assume essential civilian
positions in war industry. Wherever
they are, though, and whatever they
may be doing, you can be sure that
they will live up to the best of Rose
traditions and with this class go the




One of the more inco
nspicuous
members of the class of 
October,
1943, is one James Neer
man. Jim
hails from Indianapolis, 
where he
graduated from Arsenal 
Technical
High School. He is rather 
short in
stature, but his interests are 
far out
of proportion to his physical
 height.
Until he was a sophomore
 in high
school, Jim was mainly 
interested
in radio. This particular y
ear, how-
ever, he had to take a 
course in
chemistry, and this soon b
ecame the
ocher of his two main past
-times.
Upon coming to Rose, he 
was as
yet undecided as to what 
course he
wanted to take, but he fi
nally decid-
ed on Chemical Engineeri
ng because,
as he put it, he would 
maintain his
interest in radio; where
as, if he
studied radio, he felt his 
interest in
chemistry might lag. With 
respect to
radio, Jim is very well inf
ormed and
has done extensive work 
with ultra
high-frequency voltage and 
experi-
mental X-ray; enough, in fa
ct, to be
classified as a radio technic
ian with
8 years' experience when th
e Senior
R.O.T.C. men were classifie
d at Fort
Harrison. He builds all of 
his own
recorders, some of which 
will take
as large as sixteen-inch re
cords. His
collection of records is quit
e large
and is one of which anyone wo
uld be
proud. Jim says that, in his 
opinon,





classical music is to be listened to
and that the two should never be
mixed.
His main hobby is, of course, radio
and during his freshman year he 
did
some work with photography. Du
r-
ing the summer between his fres
h-
man and sophomore years, Ji
m
worked as a control chemist at the
National Malleable and Steel Cast-
ing Company, at Indianapolis. B
i-
cycle riding and hiking are his main
diversions and many is the morning
that he may be seen pedaling hi
s
bicycle toward school. Jim has
traveled extensively and has been in
some 30 of the 48 states, all the way
from California to Florida.
Jim, as has been said, is a student
in the Chemical Engineering depart-
ment and is an active member of
A.I.Ch.E. Being a member of the
Enlisted Reserve, Jim's immediate
future following graduation has been
pretty definitely decided by Uncle
Sam; but after the war, he hopes to
get into some business where he can
use both his knowledge of chemistry
and of radio.
Chester M. Angel is a man who
gets around. At present one may find
him in Advance C, 1554th Service
Unit, A.S.T.P., Rose Polytechnic In-
stitute. Born on St. Valentine's Day,
February 14, 1921, in Avalon, Penn-
sylvania, he now calls Sewickley,
Pa. his home. In 1939, after four
years at Ambridge High School,
where he also played football, Ches-
ter graduated and forthwith received
a scholarship to Centenary College.
Being a chemistry major and playing
varsity football occupied much of
his time in his two years at college.
Centenary is in the Southwest Con-
ference and Angel has played against
such teams as Texas A. & M., Texas
Tech, and Rice. An unfortunate acci-
Chester Angel
dent in the fall of 1941 caused him
to give up football.
Shortly after Pearl Harbor, Ches-
ter enlisted in the army. While in the
Air Corps he studied to be a me-
chanic, first at Sheppard Field Tech-
nical School, Lubbock, Texas, where
he was third highest in his class,
and later at the Douglas Aircraft
factory in Santa Monica, California.
He has also been stationed at Miami
Beach, Florida, and Wright Field,
Dayton, Ohio. While at Wright
Field, Angel was riding in a Douglas
Attack Bomber when the nose wheel
collapsed during a landing. He spent
three days in the hospital as an
aftermath of that experience. He
entered the Army Specialized Train-
ing Program from Wright Field and
was sent to Rose where he is taking
the civil engineering course. Angel
likes life at Rose and is especially
fond of Deming Hall.
Chester is 5' 10" and weighs 180
lbs., which accounts for his interest
in football. He also indulges in swim-
ming, ice skating and blonds, while
his literary taste runs to Flash
Gordon and Esquire.
At present, Chester would like
most to be playing football for Rose.
This desire may be answered, at
least in a small way, since a game is
being planned between the civilians
and A.S.T.P. students.
Paws 19
William D. Wallace, e.e.,
is District Manager of
Public Service Co. of In-
diana, Inc., Terre Haute District.
C. B. Cook, e.e., has been
elected vice-president in
charge of advertising,
sales promotion and export sales of
the Elwell-Parker Electric Co.,
Cleveland, Ohio. A director of the
company since 1941, Mr. Cook has
been identified with it for the past
28 years.
In 1914 Mr. Cook became affiliated
with the Elwell-Parker Electric
Company to organize one of the first
departments of sales-promotion ever
to be established by an industrial
manufacturer under that name. He
also laid the foundation for Elwell-
Parker's export activities and has
directed them continuously since that
time.
William D. Elder, m.e.,
retired from N. Y. Cen-
tral, has returned to his







Walton L. Woody, ch.e.,
is now Vice-President of
the National Malleable
and Steel Castings Co., and is located
at the General Office, Cleveland,
Ohio.
Richard F. Bergmann,
a.e., is Chief Engineer for
Link Belt Co., Chicago.
Robert R. Gilkerson, m.e.,
is Assistant Chief Engi-
neer of the Mech. Dept.,





Russel A. Corban, ch.e.,
is Senior Superior (Auto-
motive) at the Wabash
River Ordnance Works.
Joseph A. Engelhard, m.e., is Act-
ing President of Glenmore Distill-
eries Co., Louisville, Ky.
P•az 20
Clarence W. Hoff, c.e.,
Heminway Medal, M. S.,
with U. S. Geological
Survey, has been made Asst. Carto-
graphic Editor.
Harry E. Stock, a.e., with
U. S. Engineers Office in
Washington has been
made Chief of Design Section.
George E. Hadley, m.e., is
Director, Research Bure-
au of Louisville Public
Schools, Louisville, Ky.
by CARL CAMPBELL, junior m.e., '44
Fred B. Tetzel, m.e., with23 the Louisville Gas and
Electric Co., is Plant Engi-
neer at Paddys Run Station.
,28 Kenneth Metcalfe, ch.e.,
with Crucible Steel Co. of
America, has been made






ch.e., M.S., is Chief Chem-
ist, Research Div., Dough-
nut Corporation of America at
Holland, Michigan.
Wilton L. Brown, e.e.,
and m.e., with Peoples
Gas Light and Coke Co.,
Chicago, has been made Asst. Super-





James G. Brown, ch.e.,
Heminway Medal, with
Quaker Maid Co., has
transferred to Brooklyn, N. Y.
'35





Harmon E. Rose, Feb. '43,
c.e., with Pennsylvania
R. R., has been trans-
ferred to Greenville, Ill.
In The Service
Edward J. 'Ducey, c.e.,
M.S., C.E., has been pro-
moted to Major. He is in
the Office of Chief of Engineers, War
Department, Washington, D. C.
'11
Benjamin H. Van Vactor,
m.e., has been promoted
to Captain.
Gilbert L. Shew, m.e., is
Chief of Engineering
Branch, 6th Service Com-
mand, with offices in the Civic Opera
Building, Chicago.
William A. Haynes, Jr.,32 e.e., B.S.M.E., is a lieu-
tenant (jg) and is sta-
tioned at the Brooklyn Navy Yard.,33 Merrill L. Bradfield, m.e.,
is Executive Officer, Field
Service Supply Division,
Office Chief of Engineers, Washing-
ton, D. C.
James F. Guymon, ch.e., Ph.D.,
has been promoted to Major.
John R. Motz, c.e., has
been promoted to Captain'34
and transferred to A. S.






Robert B. Asbury, m.e.,
has been promoted to
Major and is Director of
Lemoore Army Air Field,
Joseph H. Walker, ch.e.,
a Major, is Commanding
Officer of the Longhorn
Ordnance Works at Marshall, Texas.
Alechi F. Garzolini, c.e.,
is in Naval Training at
Cornell University.
Harry J. Halberstadt, e.e., has
been promoted to Major. He is a
squadron leader in the Army Air
Force.
'37
Jerry H. Service, e.e.,
M.S., is Commander,
U.S.N.R. and Executive








has been promoted to
Captain and made Base
Ordnance Officer at the Army Air
Base, Jacksonville, Florida.
(Continued on Page 27)
THE ROSE TECHNIC
gifithe S'artie
• in peace and war
This emblem is familia
r throughout the nation as the symbol of a well-trai
ned team, inte-
grated for service in peace or 
war —The Bell Telephone System.
1. American Telephone &
 Telegraph Co. coordinates all Bell System activit
ies.
2. Twenty-one Associated 
Companies provide telephone service in their own territor
ies.
3. The Long Lines Depar
tment of A. T. & T. handles long distance and over
seas calls.
4. Bell Telephone Labora
tories carries on scientific research and developme
nt.
5. Western Electric Co. is 
the manufacturing, purchasing and distributing uni
t.
The benefits of the nat
ion-wide service provided by these companies are n
ever so clear
as in time of war.
OCTOBER, 1943
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HIGHLAND IRON & STEEL
(Continued from Page 5)
products can be obtained from the
three mills.
Products
The Highland Iron and Steel turns
out many different kinds of products.
One of the most important of these
products is rails. The rails made
here range from the smallest type of
mine rails to standard 130 lb. rails.
About 90% of the frog rails (short
lengths made of extra strong steel
for intersections of tracks) used in
the United States are produced at
the local plant. They also produce
round steel stock for further machin-
ing into many products, flats for
tank and tractor treads, reinforcing
rods, and window sashes. Provision
has been made to collect the ferro-
ferric oxide, melted from the billets
in the ovens. By means of a tap hole,
the molten oxide is run into water,
forming small pellets. This material
is collected and sold for use as a
welding rod flux.
General
Because of the extreme heat in the
mills, a series of large fans have
been installed to keep the air circu-
lating. The heat and power require-
ments also necessitate the use of
large quantities of water for steam,
cooling, drinking, and washing. In
spite of the two large wells on the
premises, the municipal water bill
averages around 400 dollars a month.
The plant has facilities to make
its own rolls as needed. These are
turned down from blanks, which are
solid steel cylinders weighing 5 to 6
tons each. As can be imagined, the
lathes needed for this work are
enormous. The work is done at very
slow speeds on these lathes, with the
tools held in place by clamps.
The machine shop has equipment
to do almost any repair work neces-
sary, from sharpening tools to re-
HEINL'S FLOWER SHOP
129 So. 7th St.





Much of the work done at the plant
is for some larger companies. For
instance, if a large company gets an
order for a certain number of frog
rails, they would send the steel to the
local plant and get the rails back for
delivery.
As mentioned before, the Highland
Iron and Steel plant is working to
produce vital materials for the war
effort. The output of railroad and
mine equipment, alone, is of tre-
mendous importance to the country.
RESISTANCE WELDING
(Continued from Page 7)
energy welder is that they can be
made to deliver an almost unlimited
amount of power by increasing the
number of capacitors. The limitation
is in the saturation of the trans-
former.
As stated above the electromag-
netic type of stored energy welder is
not used as much as the electrostatic
type. Since there are some electro-
magnetic welders a simple explana-
tion is justified. The energy is stored
in the magnetic field of a reactor.
The energy is recovered by breaking
the primary circuit and recovering
the energy of the collapsing field in
a secondary or welding circuit. Use
also is made of the fact that for each
magnetic circuit there is an optimum
air gap which results in the greatest
capacity for energy storage. The
effectiveness of this type of welder
depends largely on the manner in
which the primary is broken and on
the recovery of energy from the col-
lapsing field. Since the collapsing
field will attempt to maintain the




Things to Wear for Men who Care
523 Wabash
culty has been encountered in trying
to extinguish the primary arc. This
problem has been solved by opening
several switches, which are connect-
ed in series, simultaneously and with
great rapidity. The disadvantages of
the electromagnetic system are (1)
limitation on the magnitude of the
secondary current and (2) the fixed
wave shape of the secondary current.
The one advantage is simplicity.
The actual sequence of operations
for each particular butt weld previ-
ously mentioned are very similar.
For most processes such as the weld-
ing of a bar or bolt to a plate the set
up is similar to that for percussion
welding. The bar or bolt is one elec-
trode and the plate the other. As the
bar or bolt is brought near the plate
a point is reached where the poten-
tial difference between them is suffi-
cient to establish an arc. The pieces
are brought together very rapidly
and make contact while the metal is
molten. Pressure remains applied to
the pieces until the metal has reached
the solid phase. For a complete ex-
planation of this cycle, which is
known as the Vang process, it should
be stated that the duration of the arc
is a matter of 0.001 second while the
power expended is between 200 and
300 kilowatts. Because of the short
time and also because the weld heat
comes from the arc, the electrical re-
sistance of the parts to be welded
has little or no effect on the amount
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CROWN HAT SHOP
THE Ross ITEcninc
Here's one Nazi broadcast that's
TANK MOVES FORWARD AT
FULL SPEED OVER ROUGH TERRAIN
WHEN THE GERMAN 
RADIO paid
glowing tribute to the General
Sherman tank—for once it was telling
the truth.
You see, tank battles used to be stop-
and-go affairs, because a tank's heavy
cannon could be aimed accurately only
when the tank was at a complete standstill.
That was bad—because every stop
naturally made the tank a juicy target
for the enemy.
Then the Army Ordnance Depart-
ment called on American industry for
the solution of this problem. So the
men of Westinghouse went into a
huddle. And out of it came what has
been called one of the greatest military
developments of this War—a tank gun




c al new G an institutefor testing captured tanks has ad-udged the American 
"GeneralSherman" the best type the Allieshave turned out, the Berlin radiosaid yesterday. adding that theNazis "doubtless" would conY its
construction—particularly the gy-roscopic gun-mount. which theyconsider its outstanding feature.
"Doubtless" Best Type
"According to the findings of theInstitute." said the 
broadcast. rec-orded by the Associated Press, "the
A spe
rate fire while the tank is charging ahead
at full speed over rough ground !
And then, to button up the job, West-
inghouse went into production on
these gun stabilizers so fast and so
thoroughly that almost before you
could say "El Alamein," they were be-
ing produced in sufficient quantity to
equip every American tank !
No wonder the Germans thought well
of the General Sherman. And no won-
der they considered its gun stabilizer
its outstanding feature. For this one
device has revolutionized the whole
D D
Germany Will Doubtless Copy Gyro-scopic Feature of General ShermanTank, Berlin Radio Declares
By ne Associated Press
'General 
Sherman' tank is doubt-less the best type the allied arma-ment Industry has yet produced."A special 
innovation on thistype tank, which by a gyroscopicsystem prevents the gun from beingaffected by the Jolting of the tankwhen traveling on rough grounds,greatly interested the German ex-perts. They believe this to be thefirst attempt at borrowing fromthe con.struction of warships forthe construction of arms for war-fare on land. and doubtless it willbe copied soon."
DIRECT !AIL
iteisavh.
combat technique of tank fighting !
For us, tank battles are no longer
stop-and-go affairs, with every stop
offering the enemy a "sitting pigeon."
American tanks are now more than
500% deadlier than ever before.
And the Westinghouse Research
Laboratories, which developed the de-
vice—the Westinghouse engineers,
who perfected it—and the men and
women of Westinghouse who make it
in great numbers—are proud as Punch.
Westinghouse Electric & Manufac-
turing Company, Pittsburgh, Penn.
Westinghouse






12 proved to be
quite an eventful
one for Theta Kap-
pa Zeta. Brothers
Alexander and
Butts were present for the Military
Ball and Brother Harry Wilson was
down from Chicago over the 12th.
We had planned a horseback riding
party for September 12, but the dis-
agreeable weather forced us to
change our plans.
Brothers Shaw and Morriseau
were able to return on a week-end
leave a few weeks ago and from
them we learn that the Junior ROTC
will probably be back for the next
term (October 12) . If, as we hope,
this is true, the ranks of Theta Kap-




end of the short
summer term finds
the men of Beta
.)"" Upsilon busily pre-
paring for the final
examinations. I n
spite of the shortened term and
heavier schedules carried by the
men, several exceedingly successful
social functions were held. The last
of these social events was an open
house held September 4 at the chap-
ter house. Because of the heavy
downpour of rain that seemed to
shed copiously, some mechanical
complications arose which resulted
in some of the members and their
dates becoming slightly damp. How-
ever, in spite of the precipitation an
enjoyable time was had by all who
attended.
In the very near future another
open house, sponsored by the
Mother's Club, will be held in honor
of the graduating seniors. This year
Sigma Nu will suffer the loss of
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Richard Buchanan, Robert Drake,
and J. Francis Pfrank who have been
very active in the fraternity during
their four years at Rose.
The graduation of Richard Buch-
anan has necessitated the election of
a new treasurer for the chapter. At
the last meeting of the active chapter
William Hunt was unanimously
elected the financial overseer of the
chapter.
Alpha Tau Omega
On the last Sun-




services as a body
at the First Baptist
Church. A very fine sermon was de-
livered by Rev. Esperson and the
welcome extended to the chapter
was most appreciatively received.
With the commencement on the
second of October, Gamma Gamma
will lose several of its finest actives.
Some of these men will leave Rose
to go into active service with the
armed services, others to take essen-
tial positions in war industry. Those
leaving are Bob Calvert, George Ed-
wards, Dick Ellsworth, Vinton Haas,
Bill Haley, Dave Helmick, Jim
Johnston, Bill Kniptash, Ray Kopan,
Frank Peak, Bruce Powell, Harold
Stanfield, Alan Winslow, and Frank
Winters. Seven of this group are al-
ready in uniform with the Army,
having been students in the R.O.T.C.
Enlisted Reserve. Wherever the
course of time takes these men, how-
ever, the chapter sends with them its
most sincere best wishes for con-
tinued success.
Gamma Gamma takes great pride
in announcing the pledging of Fausto
D. Bogran, a member of the Sopho-
more class and a student in Civil
Engineering. Fausto is a native of
Honduras, Central America, and
during the time he has been at Rose
he has been very popular and well-
liked. It is with greatest sincerity
that we welcome him into the folds
of Alpha Tau.
Two more actives have honored
A.T.O. recently by presenting their
pins to the fairer sex. Brothers War-
ren Pugh and Bob Thompson did the
presenting and the girls to receive
their pins were Dorothy Burton and
Jennie Myers, both of Terre Haute.
At about the same time, the engage-
ment of Brother Bob Wright to Sally
Green, of Indianapolis, was an-
nounced. The usual round of cigars
and wisecracks prevailed, but all
three received the heartiest congrat-






Theta Xi held ini-




of the "Hell Week" committee which
provided "entertainment" for the
pledges prior to their initiation. The
following were initiated at that time:
Herb Bailey, Bill Brown, Dick Haw-
kins, Max Lindley, James "Doc"
Robinson, and Bob Schwindy.
Kappa also takes pleasure in an-
nouncing the initiation of Jim Hanes.
Jim, a junior chemical, was initiated
into the active chapter on September
13.
A picnic was held Sunday after-
noon, September 19, in honor of the
newly initiated actives. The picnic
was held at Deming Park. When it
began to get dark, the chapter and
their dates returned to the house for
the duration of the evening.
The Kappa Chapter is proud to
announce the purchase of another
thousand dollars worth of War
Bonds. Bob Larkin, pres., and
Charles Stringfellow, treas., pur-
(Continued on Page 27)
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jected to unusually 
heavy strains these




hardness at the weari
ng surfaces with
toughness in the spok
es and hubs —
contradictory properti
es not usually
possible in a one-piec
e metal part.









vided the answer. No
w the cable
grooves, which are most
 exposed to
wear, are given a hard, 
wear-resistant
skin by flame hardeni
ng, while the re-









present in the parent metal.
Thanks to the localized protection
afforded by this modern preventi
ve
treatment, the life-expectancy of the
sheaves has been greatly extended
,
and another threatening operating
problem has been nipped in the bud.
Many other equally successful tech-
niques have been developed by Air
Reduction service engineers for the
application of oxyacetylene flame and
electric arc processes to individual
manufacturing needs.
If you want to keep posted on some
recent developments of oxyacetylene
flame and arc processes, write for a
free copy of the illustrated booklet
"Airco in the News.- Please address
requests to Air Reduction, Room 1656,




60 EAST 42nd STREET, NEW YORK, N.Y.
In Texas:
Mognolia-Airco Gos Products Co.
General Offices HOUSTON, TEXAS
OFFICES IN ALL PRINCIPAL CITIES
IDLE CYLINDERS
 ARE PRODUCTION SLACK





(Continued from Page 22)
of heat generated in the weld. It
might even be said that it does not
matter what either the electric re-
sistance or the melting temperature
of the material is so long as it is a
reasonable conductor of electricity.
The rapid increase in the use of
resistance welders has been so great
that during the five year period end-
ing December, 1939, more than one
and one-half million kva of new
welders had been installed in the
United States alone. It has been esti-
mated that the present installed kva
in the United States is from five to
eight million. It is clearly evident
that resistance welding is not only a
boon to the war effort but it is also
a powerful and effective tool for all
engineers to use after the war.
WHO'S WHO
(Continued from Page 15)
Illinois where he graduated from
Glenbard High School at Glen Ellen,
Illinois in 1940. He was very active
in high school, being on the football
team, a member of the yearbook
staff, and also on the staff of the
school paper. Ray entered Rose in
September of '40 and has since made
a fine record for himself, both
scholastically and in extra-curricular
activities. Ray is a member of Tau
Beta Pi honorary fraternity and was
also selected for membership in Blue
Key. Being an R.O.T.C. student, he
is a member of Tau Nu Tau military
fraternity and also the S.A.M.E. He
has been a member of the Student
Council and has also been very ac-
tive on the Technic staff and the
Modulus staff, having been on the
Modulus staff for three years. Ray
is a member of Alpha Tau Omega
social fraternity. He is a Rose Honor
Man and has been an enthusiastic
member of the Rifle Club, having
been a member of the Rifle Team
each year during his stay at Rose.
He was elected Secretary-Treasurer
of that organization in his junior
year and became President his senior
year. He was student manager of
the basketball team during his first
PAO( 26
three years here. Being a student of
electrical engineering he is a mem-
ber of the A.I.E.E. Ray says his main
hobbies are flying, photography, and
rifle shooting, this last having been
shown by his fine record on the rifle
team. Naturally Ray will be in the
army until the end of the war, but
after that he hopes to get into the
field of heavy power installations
and equipment.
William R. Kniptash:
A gift to Rose Poly from Indian-
apolis is Bill Kniptash. "Knip" was
born in that city on October 31, 1922
and attended Emmerich Manual
Training High School in Indianapolis.
During his vacations in the past
Knip has worked for various con-
tractors and construction companies
in Indianapolis. Because he is a stu-
dent in the chemical engineering de-
partment, he is a member of A.I.
Ch.E. of which he was vice-chairman
last semester. He was class president
of his sophomore class and a member
of the Athletic Association his first
year at Rose, Knip has been on the
Rose Technic staff for three years
and last semester was associate
editor and is now editor-in-chief. He
is a member of Alpha Tau Omega
social fraternity, and is vice-presi-
dent of Blue Key honorary frater-
nity. Knip was co-captain of the
basketball team during his junior
year, a member of the tennis team
2 years, and a member of the "R"
Men's Association for four years of
which he is now vice-president.
After graduation Knip will go into
the navy but hopes to study struc-
tural engineering under his father
after the present world conflict is
over.
izi In
D and H LAUNDRY
and
ODORLESS DRY CLEANING
C-6901—C-6228 12th & Chestnut























Ptg. 8z Pub. Co.






(Continued from Page 20)
Luther L. Yaeger, ch.e.,
Ensign, U. S. N. R., is at
General Motors Inst.,
Flint, Michigan.
Harris E. Murchison, e.e.,
Alaska Communications
System, Seattle, Washing-
ton, has reported for duty aboard
A.T.S. "Restorer."
Leon L. O'Dell, ch.e., has been
transferred to the flying field at
Malden, Missouri.
) A Richard O. Driskell, Feb.
LI-3 '43, m.e.
FRATERNITY NOTES
(Continued from Page 24)
chased a $1,000 War Bond on Sep-
tember 17, bringing the total of War
Bonds held by the chapter to two
thousand dollars.
The chapter was visited during the
month by several guests. Mr. Harold
P. Davison, the Executive Secretary
of the fraternity, visited the chapter
the week-end of Sept. 12. Mr. Davi-
son was able to stay for a meeting
before returning to the National
Headquarters at St. Louis, and was
able to tell the chapter about the
conditions of the other chapters and
their schools. Bill Morris and Wally
Nellis both visited the chapter on the
week-end of Sept. 4. Morris left
school in February and is now a
private, first class is the A.S.T.P. at
Ohio State University. Nellis, who
was taken by the Army Reserve in
June, is now taking basic training at
Fort Leonard Wood, Mo.
All the members of the chapter
are glad to see Jack Joyce back.
Jack visited the chapter on the week-
end of Sept. 18. Jack starts to
school again at the beginning of next
semester as a junior chemical. He
left school in February and has been





C.E., is stationed at Camp
McCain, Missouri.
Robert E. Miller, Feb. '43, e.e., has
been assigned to Nebraska Univer-
sity to a Specialized Training Assign-
ment and Replacement Unit.
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Written by professionals for
students . . these Higgins
books give you the drawing
and lettering techniques of
famous artists and illustrators.
Techniques: 37 pp., 100 illustra-
tions, pen and ink drawing 50c
Script and Manuscript Lettering: 32
fascinating script alphabets 50c
Your stationery or art sup-
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Ira B. Scudder, Feb. '43, ch.e., is
Pfc. in A. S. T. P. at the University
of Illinois.
New Arrivals
C. Daniel Overholser, '36, ch.e., is
the proud father of Charles Daniel,
born August 20.
Demise
Word has been received of the
death of J. Robert Riggs, '01, e.e., on
June 22. In 1907 Mr. Riggs was
General Foreman, Mechanical De-
VIQUESNEY'S
"The Fountain Pen Store"
Drawing Equipment and Supplies
604 Wab. Ave. 815 Ohio St.
Zoastb Shop
122 South Seventh
HIGGIIIS MK CO., MC
partment,
became a Master Mechanic with the
Pennsylvania R. R. in 1919, and in
1933 rose to Enginehouse Foreman.
He retired in 1939, but in 1941 he
became a special agent of the Con-
tinental Casualty Company.
L3
Vandalia R. R. Co. He
Freitag-Weinhardt, Inc.
Over 40 Years Experience
Plumbing and Heating













(Continued from Page 9)
All these parts were to be cast
into one solid structure. All the out-
side forms and all the reinforcing
steel had to be in place from the
first pouring. The inside molds were
built to a height of four feet-five
inches for the first pour and were
raised in eighteen inch increments as
the level of the concrete rose. The
outer forms were constructed as one
large unit, but in such a way as to
make it possible to remove large sec-
tions at one time, thus making it
possible to use these sections again
on ships of the same or, closely simi-
lar, design.
After a good deal of the outer
forms were completed, the weaving
of the reinforcing steel was started.
Bending the steel was a most diffi-
cult and expensive process, since,
with a wall section of four inches,
one quarter of an inch out of true
was cause for rejection. All rods
were joined to their full length by
welding. Electric resistance welding
was decided upon because it was
quick, not too expensive, and acety-
lene welding was regarded as being
t4not satisfactory" and "uncertain".
In some designs, the reinforcing steel
was laid on a diagonal to the center
line of the ship both on the bottom
and in the side walls. This gave a
basket weave appearance to the steel,
and was supposed to make the hull
stronger. After the hull reinforce-
ment was in place, the frame, bulk-
head, stanchion, and keelson rein-
forcing steel must be placed and the
first section (the most complicated)
of the inner forms erected and sup-
ported. The reinforcing steel and
inside forms were spaced and sup-
ported by iron and concrete spacer
blocks.
Concrete was mixed as needed and
wheeled to place in hand buggies.
It was then shoveled into place in
order to insure proper and thorough
working into position. The forms
were at the same time tapped with
hammers in order to vibrate the con-
crete and settle in into forms as
densely as possible. After the con-
crete has set sufficiently, the forms
are stripped and the vessel launched
sideways. It is then moved to the
fitting out dock where the poop deck,
forecastle deck, bridge deck, shaft
tunnel, and bollards are cast and
miscellaneous machinery and equip-
ment added.
There was also a 7,500 ton vessel
designed and built at this time. It
was much the same, varying only in
size and such items of equipment
which must vary with the size. It
was over 430 feet long and powered
by two engines connected to a single
screw and totaling 2,800 horsepower.
It had eight cargo holds divided
transversely into three sections and
again the engine room was amid-
ships in the oil tanker model.
Both of these concrete ships had
cambered decks and bottoms which
were distinctly in contrast to another
emergency-inspired ship, the Hog
Islander. Although built completely
out of steel, the Hog Islander was
designed for utility only and her
blunt, almost square lines are easily
recognized. She had no camber on
her bottom or her deck in variance
Louisville Bridge 8( Iron
Company
Incorporated 1865
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To the Young Man
fVho is . . • • •
Or who is about to . .
What we folks at home are trying to do about
postwar may seem sometimes remote and
obscure. You haven't had much chance to get
acquainted with peacetime industry, and to
see it in its true role as a creative job-maker.
Take our own business, Alcoa Aluminum.
You know about the tremendous expan-
sion in aluminum capacity. You see most of
this seven-fold production going into the
planes you are going to fly, the planes that
will be your cover on the attack.
But Aluminum's true role is no more mili-
tary than yours is. Both of us do have an
immediate job to do ; and then, the future--
Ever stop to think how many things in this
old world are crying to be made lighter? Or
how many ingenious, imaginative young men
are going to be needed to apply and sell and
rALCOA
•
manufacture the more than two billion
pounds of aluminum that will be available
every year when this thing is over?
Actually, we see the possibility of a mil-
lion jobs, doing something with aluminum
in peacetime, a million new jobs that did
not exist before this war. There are grand
careers ahead in aluminum!
We are devoting our eighth day of think-
ing time to doing what we can to make those
careers as certain as anything can be. We call
it Imagineering: letting the imagination
search the realm of new products and
new applications, and then engineering the
dreams, the hunches, the markets, into clear
paths to follow, someday.
Perhaps one of those paths will be yours
to follow in the future.
A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF
ALCOA ALUMINU1VI
• This message is printed by Aluminum Company of America to help people to
understand what we do and what sort of men make aluminum grow in usefulness.
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with the accepted designs of the day
and her sides curved only at the
bilge section (r=3.5') and where
necessary to fair her sides into the
bow and stern.













is not provided with
propulsion equipment and, hence,
must be classed as a towed vessel,
or barge. It is designed as a tanker
and has a capacity of 50,000 barrels
of fluid with a gross weight of 14,000
tons. Length, 375 feet; beam, 56 feet;
depth, 38 feet. There is a center
bulkhead and keelson, but no bilge
keelsons. Strengthening ribs are
spaced every five feet with every
fourth rib forming a complete trans-
verse bulkhead, thus dividin, g the
fluid space into comparatively small
compartments.
In actual construction, the outside
forms are prefabricated completely
in a mold loft frequently some dis-
tance from the ways and in the open.
The largest sections are 30'x38',
weigh 121/2 tons, and form a full
height section for the side of the
ship. They are moved from the mold
loft to the ways in a vertical position
by flat car and crane. There are still
three layers of reinforcing steel, two
longitudinal and one transverse. The
outside layer of steel is hung first
from spacer bars bolted to the out-
side forms. Then the rib cages (see
fig. 1) for the transverse frames are
placed by crane. The rest of the
transverse steel is then laid and fol-







We put in windows and auto glass
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Acme Quality Paints
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steel. The ship is then ready for the
interior forms. All reinforcing steel
is brought into the yard in eighty
foot lengths and welded in the yard
into lengths up to 250 feet. These
lengths are drawn into the ship
through a hole in the stern forms
and formed to fit the mold. All rein-
forcing bars are butt-welded to form
continuous bars completely around
the ships, both longitudinally and
transversely, and are tack-welded at
all intersections with other bars.
Particular accuracy is required in
bending these bars, as a total thick-
ness of three and one-eighth inches
of steel must be placed between a
shell thickness of four and a half
inches of concrete.
On the first hull, the first pouring
included all sides, bottom, and all
bulkheads to a height of eleven feet.
On the second, however, it was
found advisable to reduce this
height to four feet-five inches and
exclude the transverse bulkheads.
This was adopted as standard pro-
cedure for all subsequent hulls.
After the first pour is completed,
transverse bulkhead steel is set and
College Ave. Florists
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"The Pause That Refreshes"
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the forms completed in eighteen inch
levels until the pour is completed.
The deck steel is then placed and the
deck poured.
Concrete delivery is made by
crane and bucket to a hopper placed
in the upper interior forms and de-
livered by chute to hand buggies
down below. Modern concrete vibra-
tors are used to settle the concrete
into place. Some are applied directly
to the forms, some the ends of pro-
jecting bars, and others, of bayonet
type, are applied directly into the
concrete, itself.
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vessel is launched sideways and
moved to the fitting out dock where
the poop deck, forecastle deck, and
amidships pump house are cast and
miscellaneous equipment installed.
. We now come to general design
problems. There are then the usual
number of problems to designing a
concrete ship. Not the least of these
is the paucity of knowledge concern-
ing them available to the designer.
The first is to draw up a general de-
sign and stress analysis for the type
of ship in question. A general shape
is laid out on the basis of previously
built ships to obtain a hull of the
desired characteristics. Then a more
detailed and dimensioned drawing is
made and approximate weights of
the various sections determined. At
this point, a primary stress analysis
should be made and the dimensions
changed as may be found necessary.
Load, shear, buoyancy, and moment
curves are then drawn for number
of positions such as empty, half-load,
full-load, various listings with each
of these loadings plus deck loads.
This is all duplicated for sea-going
conditions. Hogging, or being sup-
ported by a wave in the middle of
the ship (usually considered to be
supported by the middle third) ; sag_
ging, or being supported at the ends
by two waves (point supported) ;
twisting, which occurs when a vessel
is quartering to (not in line with)
the running sea; pounding, which
happens frequently when the bow of
a pitching vessel descends on a
relatively flat sea; panting, which is
fluctuation of the bottom of the
vessel as the static head changes due
to the rise and fall of the boat in the
water. All these conditions must be
treated for static, shifting, and fluid
load. Some of them must also be
considered as fatigue loads in addi-
tion. It may now have become clear
why all machinery and auxiliary
equipment is located as close to the
center of the ship as possible, and
why stress concentrations should be
avoided as much as possible. In view
of these facts, all concrete was de-
signed for an allowable stress of
1800 psi. In steel, the stress was to
be 12,000 psi. in all water touching
surfaces and interior rib and bulk-
head structures, 16-20,000 psi.
There were in addition to struc-
tural problems, other problems of a
primarily chemical nature. Sea water
ultimately dissolves concrete and so
it is necessary to paint the surface
with an asphaltic material on the
exterior surfaces and with an ordi-
nary concrete paint on interior sur-
faces to protect it from certain types
of bulk cargo which disintegrate the
bond. Waterproofing is additionally
desirable from the standpoint of pre-
venting corrosion of the reinforcing
steel.
The future of the concrete ship
building industry is at present a big
question which will be answered by
the versatility of concrete ships in
domestic uses. However, for the
duration of the present World War,
at least, the building of concrete
ships will progress rather rapidly
because of the lack of materials
ordinarily used.
BOILERS OF THE FUTURE
The pressure of war-time production ha
s demanded of
Babcock &Wilcox an ever-greater share of t
he responsibility
for producing boilers for increased-capacity 
steam genera-
ting plants. A large number of Public 
Utilities, Industrial
Power Plants and Ships have been equi
pped with B & W
Boilers of modern design. These improved 
boilers will be
available for FUTURE use in ALL industri
es. It would
be well to familiarize yourself with
 B & W Boilers NOW.
OCTOBER, 1943
BOOKLET
"The Design of Water-Tube Boiler
Units" is a r4-page bookkt that explains
what type of boilers are used for various
types of service. Copy FREE on request.
THE BABCOCK & WILCOX COMPANY... 85 LIBERTY STREET . .. NEW YORK, N. Y.
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A new clerk, who was in doubt
as to the use of a certain phrase,
asked the stenographer, "Do you re-
tire a loan?" And the wistfuleyed
one replied rather coyly:
"No, I sleep with mamma."
House mother: "I wonder how
those empty bottles got down in the
basement?"
Engineering student: "Well, don't
ask me. I never bought an empty
bottle in my life."
Captain (as he stood on the deck
of his ship in a rough gale) : "I guess
I'll have to heave to."
Passenger (leaning over rail) :
"What a horrid way to put it."
They say this happened in Brook-
lyn. It seems a horse walked up to
Leo Durocher, the Brooklyn Dodger
manager, and announced that he
wanted to try out for the team. Leo
looked at him incredulously, but
told him to get out in the outfield
and catch flies. The horse was a
sensation; caught impossible line
drives in his teeth and even leaped
up to stop a certain home run that
was dropping in the bleachers.
Durocher was impressed, as you
can well imagine, and tried the horse
at all the infield positions, and as
catcher and found the animal was
equally proficient at all spots. He
was quite a batter too, and a phe-
nomenal baserunner. Durocher was
convinced.
"Now get out there and pitch a
few," said Leo.
"Are you crazy?" snorted the





Edited by RAYMOND FRANCE,
senior, ch.e.
A westerner entered a saloon with
his wife and three-year-old boy. He
ordered two straight whiskies.
"Hey Pa," the kid asked, "ain't
Ma drinking?"
A Scotchman walked up to a
friend at bar and began telling him
about a hunting trip. "We shot a
couple of deer," he said, "but the
biggest thrill was tracking yures."
"What's yures?" asked the friend.
"I'll have a beer, thanks," replied
the Scotchman.
Just as they reached the bottom
of their glasses, the friend remark-
ed, "Well, I'll have to be going. Got
to get home and do my chores."
"What chores?" asked the Scotch-
man.
"Beer, please," said the other.
The moon was yellow
The lane was bright,
As she turned to me




That she craved romance.
I stammered, stuttered
And time went by
The moon was yellow,
And so was I!
The census taker was inquiring of
the mountaineer how many children
he had.
"Four," was the answer, "an' by
Gosh that's all I'm goin' to have."
"How come?" the census taker
inquired.
"Why," said the hillbilly, "I just
read in this here almanac that every





Simile of the month: As careful
as a nudist climbing over a barbed
wire fence.
"Hello—Delta Gamma sorority
house? Tell that fat girl to come to
the phone—I wanna talk with her."
"What's her name?"
"Search me!—The one with the
flat feet and buck teeth."
"You'll have to give me a better
description than that."
"This girl is a fugitive from a
circus freak show. She has eyes that
point north and south, clumsy as
four oxen, incessant blabbed mouth,
expensive appetite, dull personality,
tetched as a jailbird, sentimental as
a glue pie, Miss Ugly Duckling of
1943, strictly unattractive--"
"I'm sure we haven't any girl that
answers that description."
"Oh yes you have—you must
have! Look around again. I'm sure
you'll find someone that looks like
that—she's my blind date for to-
night!"
The hen in the basement was lay-
ing in a supply of coal.
"This is a splendid fit," said the
tailor as he carried the epileptic out
of the shop.
"That's a pretty dress you have
on."




RESEARCH AND ENGINEERING KEEP GENERAL ELECTRIC YEARS AHEAD
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THE "BAZOOKA"
C ERENADES by the Army's -bazooka" corps are getting hands in the air on the enemy front and
handclapping from the folks back home.
This new anti-tank weapon, dubbed the bazooka from some remote resemblance to Bob Burns' blow-
pipe, is small enough to be fired by one man, after a second man loads it. It hurls such a powerful projectile
that, after one shot struck a nearby tree, the commander of six enemy tanks surrendered them, believing
that he was being shelled by 155-mm. guns.
'It is so simple and yet so powerful,' said Major General L. H. Campbell, Jr., Chief of Army Ordnance,
-that any foot soldier using it can stand his ground with the certain knowledge that he is the master of
any tank which may attack him.-
For over a year the bazooka has been in mass production at a General Electric plant that formerly
made washing machines and other home appliances.
THE LIFE OF ITS LIGHT ...
• • • is only one second, yet so short is each flash that
it can be used to take 1,000,000 individual photo-
rraphs ! -It- is the 1000-watt MAZDA mercury lamp in
General Electric's new -speed-light- camera.
The device consists of a small box weighing less than
25 pounds. The light source is on the front, like a small
head light and can be operated manually with a push-
button or automatically by electrical contacts or photo-
tube and preamplifier. An ordinary 115-volt a-c house-
hold lighting circuit is used to operate the unit.
The lamp itself is about the size and shape of a ciga-
rette and will illuminate 20 square feet of area brightly
enough to photo the fastest moving objects. In tests
photographs have been taken of a wheel revolving at
70,000 revolutions per minute.
Use of the unit so far has been confined to studying
high speed machinery, such as turbines and supercharger
parts.
MAL DE MARS
TIME was when the testing of marine equipmenthad to be done at sea, aboard the type of ship for
which the equipment was intended. Now, however, with
machines such as the Scorsby tester in G.E.'s Aeronautics
. and Marine Laboratory the range of detectors and other
equipment can be checked right on land, against a fixed
horizon.
The device simulates the roll and pitch of a moving
ship—and the resulting seasickness. The time of the
ship's complete roll can be duplicated—all the way from
the nine seconds for a destroyer to the eighteen seconds
for aircraft carriers.
The tester is capable of holding 10,000 pounds and is
composed of two huge iron doughnuts, the lower one
platformed, which are held about four feet apart by two
motor-driven arms. General Electric Co., Schenectady,N.Y .
Hear the General Electric radio programs: "The Hour of Charm" Sunday
10 p.m. EWT, NBC— 'The World Today'' news, every
weekday 6:45 p.m. EWT, CBS.
Tbe best investment in the world is in this country's future—BUY WAR BONDS
GENERAL ELECTRIC
WAFS
Women's Auxiliary Ferrying Squadron
Theirs is the man-sized job of ferrying war planes
from factories to air-bases for Uncle Sam. Expert
flyers, each and every one ... THEY ARE THE BEST.
wfth us
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GOOD TOBACCO, YES . . .THE RIGHT COMBINATION
OF THE WORLD'S BEST CIGARETTE TOBACCOS
It is not enough to buy the best cigarette tobacco, it's
Chesterfield's right combination, or blend, of these
tobaccos that makes them so much milder, cooler
and definitely better-tasting.
Good Tobacco, yes ... but the Blend —
the Right Combination that's the thing.
Copyright 1943, LIGGETT & MYERS TOBACCO CO.
SMOKE CHESTERFIELDS AND FIND OUT
HOW REALLY GOOD A CIGARETTE CAN BE
